Studies on the bradycardia and periodic rhythm caused by veratramine in the sinoatrial node of the guinea pig.
In spontaneously beating, isolated guinea pig sinus-atria, veratramine (2.44 microM) slowed the rate of spontaneous depolarization of sinoatrial node cells throughout diastole, markedly slowed the frequency, and often (especially in the presence of high extracellular Ca2+) induced a periodic rhythm. This rhythm consisted of periods of complete inactivity (inactive phases) alternating with periods of apparently normal beating (active phases), with a rising and falling (parabolic) frequency pattern like that of neuronal burst firing. Slight mechanical deformation of the sinoatrial node markedly attenuated the effects of veratramine, and periodic rhythm could not be produced when the sinoatrial node was pinned down for immobilization. During the active phase of periodic rhythm, the rate of spontaneous diastolic depolarization (pacemaker potential) in pacemaker cells rose and fell with the frequency, while contrariwise, the maximum rate of depolarization fell and then rose. The last beat in the active phase was followed by a small transient afterdepolarization, which had the appearance of an abortive pacemaker potential that failed to reach threshold for triggering an action potential. The effects of various programs of electrical stimulation and pacing indicated that activity of the sinoatrial node, whether spontaneous or driven, has two effects on the amplitude of afterdepolarization, a short-lasting cumulative facilitory effect and a long-lasting cumulative inhibitory effect. Veratramine periodic rhythm arises from the interplay of these two effects, with abrupt cessation of beating whenever the afterdepolarization amplitude falls below the threshold for triggering an action potential. It is suggested that the inhibitory effect may be due to inactivation of the slow inward current and the facilitory effect may be due to one or more of the depolarizing currents activated by intracellular Ca2+.